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Inventive step (IS) Yes: Claims 

No: Claims 1-6 

industrial applicability (lA) Yes: Claims 1-6 
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Re Item I 

Basfs of the report 

1 A value of approximately 300° has been introduced in claim 1 and page 2 by the use 
of the expression "approx 225-300°". The basis for values higher than 300° Is not 
present in the original filing; hence the amendments cannot be derived from Uie 
original filing. Therefore the amendments goes beyond the original disclosure, 
contrary to the requirements of Article 19(2) PCX. 

This report has been established as if the amendments had not been made; 
therefore the unamended fomi "the sector shaped knife extends across a central 
angle of max. 300°" has been used to establish this report 
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Reasoned statement with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 



1 Reference is made to the following documents: 

Di: WOOOrtjayiSA-^ 
02: US-A-40g8173 
03: EP-A-1 120 209 

2 The application does not meet the requirements of Article 6 PCT, because claim 1 is 
not clear. 

The way of claiming the central angles in claims 1 and 4 creates a certain degree of 
confusion in the scope of the independent claim, contrary to the requirements of 
Article 6 PCT. 

It is further obsewed that the use of the term "approximately" in connection with the 
value of 250° makes the range, and therefore the scope of ttie daim unclear and 



Form PCT/Sepanu ShwtM09 (Shatt 1) (EPO-Janiniy 2004) 



INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) 



Intemattonal application No. 
PCT/IB2004/002133 



cannot be used for distinguishing the invention from the prior art (Guidelines C-lll, 

4.5a). 

2.1 Furthermore, the alwve-mentioned lad< of clarity notwithstanding, the subject-matter 
of claim 1 , as far as the claim can be interpreted, does not involve an inventive step 
in the sense of Article 33{3) PCT, and therefore the criteria of Article 33(1 ) PCT are 
not met. 

The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1. 

The device disclosed in 01 presents the capability of perfonning the following 
operations: 

the knife end edge of the first knife portion (10) by means of the slitting roller (6), and 
driving motors Is adapted to be turned from any initial position, therefore also a 
position in which the knife end edge is positioned at a predetermined central angle x 
(the arc • nc) from radius to the cutting site substantially conresponding to the desired 
slit length, to a central angle x fonwards until a front edge slit has been cut, and said 
knife (10), being driven by servo-motors (see page 13. lines 20-29), can be retarded 
when a knife gap is positioned above the blank, and another knife end edge of a 
second knife portion or an additional knKe (10) is adapted also by means of said 
slitting roller (6) and driving motors to be turned from an initial angular position and 
downwards Into the blank at the cutting site for the production of a rear edge slit, and 
subsequerrtly be turned an arc substantially con^esponding to the length of the rear 
edge slit of said blank, where said second knife edge can be retarded by seno- 
motors (see page 13, lines 20-29) and then turned fonwards in such a manner that 
the first knife end edge reaches an initial position ready to make slits in a subsequent 
packaging blank. 
See also the following passages: 

page 7, lines 20-30; page 8, lines 8-26; page 13, lines 21 -28; page 14, lines 21 -24; 
page 15, lines 6-31; page 16, lines 11-22; page 17, lines 30-31. 
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I plication I 



I No 



Hence D1 discloses a machine from which the subject-matter of claim 1 differs in 
that: 

the first and second portions of the knife are adapted to be turned to cut edge slits by 
means of a controlling programme timer. 

2.2 The problem to be solved by the present invention may therefore be regarded as 
providing means for controlling the synchronization between tool and work feed. 

2.3 However, these features have already been employed for the same purpose in a 
similar machine, see document 02, column 5, lines 34-40. It would be obvious to the 
person skilled in the art, namely when the same result is to be achieved, to apply 
these features with corresponding effect to a machine according to document 01 , 
thereby arriving at a machine according to daim 1 . 

3 It is again observed that the way of claiming the central angles in claims 1 and 4 

creates a certain degree of confusion in the scope of the independent claim, contrary 
to the requirements of Article 6 PCT. 

This lack of clarity notwithstanding, as far as the claims can be interpreted, 
dependent claims 2-6 do not contain any features which, in combination with the 
features of any claim to whteh they refer, meet the requirements of the PCT in 
respect of inventive step, see documents 01 and 03 and the con^sponding 
passages cited in the search report, since they concern features that a skilled person 
would consider trivial. 
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Tedinical Field 

5 The inventim relates to a machine as indicated in tte opening paragraph of claim 1 . 
B^ckeround Ait 

A packaging machine of this type is known which includes a driving roller assembly 
10 and slitting knives, but this machine does not operate completely satisfactorily be- 
cause it is rather complicated and operates in a rather tinreliable manner. In addition, 
this machine is rather expensive to manufacture. 

WO 00/02715A relates to an independently driven stotter unit. It is mentioned that 
1 5 slotting blades may have an angular sweep of 220°- 32(P, particularly 270°. 



The object of the invention is to provide a machine of the above type which even at a 
20 high workmg speed is more reliable than hitherto known, and which in addition is 
inexpensive to manufhcture. 
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The machine according to the invention is characterised in that the knife extends 
over a per se known central angle v of approx.22S-300°, the knife end edge of the 
first knife portion being adapted - by means of the slitting roller, the associated driv- 
3 ing motor and the CDntrolting programme timer - adapted to be turned from an initial 
position in which the knife end edge is positioned at a predetermined central angle x 
(the arc ^•"^) radius to the cutting site substantially corresponding to Uie 
desired slit length - and a central angle x forwards until the front edge slit has been 
cut, and that said knife is retarded when the knife gap is positioned above the blank, 

10 and that the other knife end edge of said second knife portion or additional knife is 
adapted also by means of said slitting roller, said driving motor and said programme 
timer to be turned &om an initial angular position y and downwards into the blank at 
the cutting site for die production of the rear edge slit and subsequently be turned an 
arc sutetantially corresponding to the length of fbe rear edge slit of said blank, wh^e 

15 said second ionife edge portion is retarded and then turned forwards in such a manner 
that the first knife end edge reaches its initial position ready to make slits in a subse- 
quent packaging blank. As a result, a very hi^ operational reliability is obtained 
even at a hi^ walking speed, and the slits present sharply cut edges. The machine is 
furthennore relatively inexpensive to manufacture. 

20 

During tfw cutting of bod) the front edge slit and the rear edge slit, the knife may ac- 
cording to the invention be adapted to run at a peripheral speed which is substan- 
tially equal to die advancing speed of the packaging blank, by means of flie slitting 
roller, the 
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driving motor and the programme timer. As a result a particularly high operational 

reliability is obtained. 

Furthermore, according to the invention the knife may by means of the slitting roller, 
5 the driving motor and the programme timer be adapted to ensure that during the re- 
tarding movement the peripheral speed of said knife is finally zero. As a result the 
machine operates intomittraitly with the r^lt that eneigy is saved during the opera- 
tion of said machine. 

10 According to the invention the central angle x may be in the range 30° < x < 70°, 
and the angle y may be in the range 30° < y < 70°, which correspondg to a knife gap 
of more than 90°, especially 135°, said gap size turning out to be advantageous in 
practice 

15 Moreover, the driving motor may accwding to the invention be a servomotor, such 
as an elecbic step motor or a mechanical/hydraulic driving motcv, this motor turned 
out to be particularly advantageous in practice. 

Finally according to the invention a back-pressure roller may be provided below the 
20 slitting roller, said back-pressure roller for instance including two relatively thin cir- 
cular disks interspaced a distance craiesponding to the thickness of the knife. The re- 
sulting edges cut in the front edge slit and the rear edge slit, respectively, are very 
sharp. 
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Brief Description of the Drawings 

The invaition is explained in detail below with reference to the drawings, in which 

5 

Fig. 1 is a diagranunatic view of an embodiment of a portion of the imchina accord- 
ing to the invention, 

Fig. 2 is a perspective view of the embodiment of Fig. 1, where the first knife edge 
1 0 of the knife is in its initial position and is ready to cut a front edge slit in a packaging 
blank; 

Fig. 3 corresponds la Fig. 2, but here the front edge sHt of the blank has been cut and 
ttie gap of the knife is positioned above said blank, 

15 

Fig. 4 cixresponds to Fig. 3, but here the cutting of the rear edge slit of the blank has 

Fig. 5 is a perspective view of a blank provided with a fixmt edge slit and a rear edge 
20 slit. 

Best Mode for Carrying out the Invention 

The madiine shown in Fig. I is suited for slitting plane packaging blaiiks, especially 
25 padraging blanks made of coinigated board, but it can also be used for blanks made 
of cardboard. The madiine inchides a driving roller assembly 1 for advancing 
aligned padcaging blanks 3 in the direction A through the machine. The driving 
roller assembly includes several seis of shaits I'a, I'b, l"a and l"b. Cylindrical fric- 
tion members 5 are placed on these ^afts and co-operate in pairs, such as 5' and S". 
30 These friction metnibm are preferably made ofplastics or rubber. 
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In addition, the madiine includes at least one rotatabie slitting roller 7, which is pro- 
vided with at least one knife 9 for cutting a front edge slit 11 or a rear edge slit 1 3 in 
the blank, cf. the blank 3 shown in Fig. 5. 

5 

The slitting knife 9 is circular and defined by two knife edges 9a and 9b. The first 
knife edge 9a is arranged at a first knife portion 9A, and the second knife edge 9b is 
airanged at a second knife portion 9B. The knife extends across a central angle v of 
max. 300° with the result that the knife presents a knife gap 19 between the knife 
10 edges 9a and 9b ofat least 60°. 

The slitting roller 7 is connected to a driving motor 21 controlled by a programnKf 
timer 23, cf. Fig. I, When a front edge slit 1 1 is to be produced in the blank 3 where 
the front edge 1 5 of the blank has reached the cutting site 2S of the knife, cf. Fig. 2, 
IS this programme timer is adapted to turn the knife 9 in such a manner that the first 
knife edge 9a can be turned forwards from an initial position B in which position the 
knife edge 9a is positioned at a predetermined central ang^e x (the arc 

where r is the radius of the knife) from radius to die cuttmg site 25 substantially cor- 
responding to the desired slit length f, cf Fig. 5, and a central angle x forwards until 
20 the front edge slit 1 1 has been cut, whereafter the programme timer 23 «isures that 
said knife is retarded when the knife gap 19 is positioned above die blank 3, cf. Fig. 

3. During this procedure, the blank 3 is still forced forwards by the driving roller as- 
sembly I'a, It, 5\ 5", cf. Fig. 1, i.e. even when the knife does not mgage the blank. 
In connection with the cutting of the rear edge slit 13 in the blank 3, cf Fig. S, the 

25 programme timer 23 is adapted to turn the second knife edge 9b on the knife portion 
9B or on an additional knife not shown out of an initial position y and downwards 
onto die cutting site 25 and suteequently to turn said knife edge a segment, cf Fig. 

4, conresponding to the length b of the rear edge slit 1 3 of the blank, cf Fig. 5. Then 
the programme timer is adapted to retard the knife and subsequently turn said knife 

30 forwards in such a manner that the first knife edge 9a reaches its initial position B, 
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ef. Fig. 2, in which dte knife 9 is ready to receive a subsequent blank 3. 

It is possible to provide the blank 3 with either a front edge slit U or a tear edge slit 
13 or both slits in one and the sanw waking operation while said blank 3 passes the 
S slitting knife 9. The front edge slit 1 1 is cut from fce front ed^e IS of flie blank 3 and 
into s«d blaidc, whneu the cutting of the rear edge slit 1 7 is initiated at a distance 
from die rear edge of said blank and continued in a rearward direction dvough the 
rear edge 17. 

10 During the cutting of both the front edge slit and the rear edge slit, the knife 9 is 
adapted to ran at a peripheral speed which is equal to the advancing qpeed of the 
pactoging blank 3 by means of the slitting roller, the driving motor and dw pro- 
gramme tinker. However, nothing prevents the peripheral speed from exceeding the 
advaiKing speed of Ae blank 3 at predetetnwied moments. 

15 

The slitting roller 7, the driving motor 21 and die prograrane timer 23 allow the 
knife 9 to be adapted to sisure diat during the retarding movement the pmphacsl 
speed of said knife is finally zero. 

20 The knife 9 can also extend aooss a central angle v of max. 270°, especially 225°, 
whereas die angle x can be in the range 30° < x < 70° and die angle y can be in tfie 
range 30° <y< 70°. 

The driving motor 21 can be a servomotor, such as an electric step motw or a me- 
25 chanicaMiydraulic driving motor. It is importHnt dnt the driving motor can react suf- 
ficiently quickly to die command signals of the programnm timer 23. 

At least one sensor device 27 can be mounted before the slitting roller 7 when seen 
in the advancing direction A of the packaging blanks 3. This sensor device 27 is 
30 adapted to detect the entering blanks 3, and it can for instance be an optical sensor 
and adapted to transmit an activating signal to die programme timer when a blank 3 
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passes by. In this manner the first knife edge 9a of the knife 9 can be caused ta 
quickly enter its initial position 6 when said blank 3 reaches the knife 9. 

As illustrated in flie Fig^. 1 to 4, a back-pressure roller 8 can be provided below the 
5 slitting roller 7. This back-pressure roller 8 is for instance provided with two rela- 
tively Utin, circular disks 8a, 8b interspaced a distance corresponding to the thickness 
of die knife. These circular di^ are suited for making die edges of the fi-ont edge 
slit 1 1 and the rear edge slit 13 particularly sharp. 

10 It should be noted that the knife 9 indicated in the Figs. 2 to 4 is rather large; the 
knife edge is not clearly shown, but such a knife edge is, of course, provided in prac- 
tice. 

The back-pressure roller 8 arranged below (he slitting roller 7 can be provided with a 

1 5 resilient coating, preferably made of rubber. 

Furthermore it should be noted that the knife 9 rotates clockwise during the cutting 
of both the front edge slit and the rear edge slit, and that the direction of rotation is 
also clockwise fiom the moment the rear edge slit has been cut to the nwment the 
20 first knife end edge is in the initial position B. However, it is possible to turn the 
knife 9 during the latter procedure so as to rotate counterclockwise in cider to cause 
the first knife end edge to «iter the initial position B. 
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1. A machine for slitting plane packaging blanks (3), especially packaging 
blanks made of corrugated board, said machine being of the type including a driving 
5 roller assembly (I'a, I'b, 5', 5")fcw advancing said packaging blanks, as well as at 
least one rotatabte slitting roller (7) witti at least one knife (9) for producing a fiont 
edge slit (11) and/or a rear edge slit (13) in each packaging blank, said knife (9) be- 
ing sector-shaped, and defined by two knife end edges {9a, 9b), a first knife pi>rti<»i 
(9A) adjacent the first knife end edge (9a) being adapted to cut the front edge slit 

10 (1 1) out in the front edge (13) of said blank (3), whereas a second knife portion (9B) 
adjacent the other knife end edge (9b) being adq>ted to cut a rear e4ge slit (13) out in 
die rear edge (17) of said blank (3) and rearwards flvough said rear edge (17) while 
said blank (3) is advanced through the machine at a uniform speed, characterised 
in, that the sector-shaped knife (9) extends over a per se known central angle v of 

15 approx 225-300°, and tlat dw knife end edge (9a) of the first knife portion (9A) by 
means of die slitting roller (7), die driving motor (21) and the programme timer (23) 
is adapted to be turned from an initial position (S) - in which the knife end edge (9a) 
is positioned at a predetomined central angle x (the arc ^ -nc) from radius to the 

cutting site (25) substantially corresponding to the desired slit length - and a central 
20 angle x forwards imtil the front edge slit (1 1) has been cut, and diat said knife (9) is 
retarded when the knife gap (19) is positioned above the blank (3), and that frie other 
knife md edge (9b) of said second knife portion (9B) or an additional knife is 
adapted also by means of said slitting roller (7), said driving motor (21) and said 
programme timer (23) to be turned from an initial angular position (y) and down- 
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wards into the blank at the cuthng site (25) for the production of the rear edge slit 
(13), and subsequently be turned (9) an arc substantially conesponding to the length 
(b) of the rear edge slit (13) of said blank, where said second taiife edge is retarded 
and then turned forwards in such a manner that the first knife end edge (9a) reaches 
5 its initial position (S) ready to make slits in a subsequent packaging blank (3). 

2. A machine as claimed in claim 1, characterised in that by means of the slit- 
ting roller (7), the driving motor (21) and the programme timer (23), the knife (9) is 
adapted during the cutting of both the front edge slit (1 1) and the rear edge slit (13) 

10 to run at a peripheral speed which is substantially equal to the advancing speed of 
the packaging blank (3). 

3. A machine is claimed in claim 1 or 2, characterised in that by means of the 
slitting roller (7), the driving motor (2 1 ) and the programme timer (23), the knife (9) 

15 is adapted to ensiare that during the retarding movement the peripheral speed of said 
knife (9) is finally zero. 

4. A machine as clainKd in claims 1, 2 or 3, characterised in that die central 
angle X is in the range 30° < X < 70°, and die angle y is in die range 30° < y < 70°. 

20 

5. A machine as claimed in one or more of the claims 1 to 4, characterised in 
that the driving motor (21) is a servomotor, such as an electric step motor, or a me- 
chanical/hydraulic driving motor. 
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6. A machine as claimed in one or more of the claims I to S, characterised In that 

a back-pressure roller (30) is provided below the slitting roller (7), said back- 
pressure roller (30) for instance including two relatively thin, circular disks inter- 
5 spaced a distance corresponding to the thickness of the knife (9). 
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